Exercise Answers for Web-Based Application Development
Chapter 7
1. Identify the type of each JSP element.

a. declaration

b. action element
c. scriptlet 
d. expression
e. directive

2. Find four errors in the following JSP. 

[NOTE: There are five errors, due to a typo in the first line.]

1. line 1: import="uava.util.*"
2. line 1: onerror="error.jsp" should be   errorPage="error.jsp"
3. line 2: tag should start with  <%!
4. line 9: should be   %>
5. line 11: should start <jsp:include …    (a forward directive would cause all previous HTML to be ignored, so there would be no point in using it here)

3. Read the following JSP and describe its action.

Assuming that the page is named "converter.jsp", it presents a form that allows the user to enter a number of miles and it will convert that number to kilometers when the form is submitted. If the input is missing or invalid, "???" is displayed instead.
4. Which statement(s) is true regarding the JSP life-cycle?
a. true
b. false
c. false
d. true

5. Create a personal web page as a JSP that uses an internal style sheet. Then place the style element (everything from <style> to </style, inclusive) in a separate file and include it using a JSP include directive.
[Various answers]
6. Create three JSP's that display the phrases "Good morning!", "Good afternoon!", and "Good evening!", respectively. Then create another JSP that will check the current time and then forward the request to the appropriate one of the first three JSP's.
checktime.jsp:

<%@ page import="java.util.*" %>

<%

  int hour = Calendar.getInstance().get(Calendar.HOUR_OF_DAY);

  if (hour < 12) {

%>

    <jsp:forward page="goodmorning.jsp" />

<%

  }

  else if (hour < 18) {

%>

    <jsp:forward page="goodafternoon.jsp" />

<%

  }

  else {

%>

    <jsp:forward page="goodevening.jsp" />

<%

  }

%>
goodmorning.jsp:

<%@ page %>

<html>

<head><title>Good Morning</title></head>

<body>

<h1>Good Morning!</h1>

</body>

</html>

etc.

7. Find four errors in the following JSP, given the associated Java bean.

1. import=…  should be  errorPage="Error.jsp"

2. scope="application"

3. class="sysinfo.SystemBean"

4. <%= sysb.getSystemName() %>

8. Implement the JSP from Exercise 3, but without the try/catch block (leave the conversion statements that are contained in the try block, however). Then enter non-numeric data and note the result. Add an error page that presents an appropriate error message, and then try the JSP again with non-numeric input to verify that your error page is presented correctly.
error.jsp:

<%@ page isErrorPage="true" %>

<html>

<head><title>Error Page</title></head>

<body>

<p>That request cannot be completed.</p>

</body>

</html>
9. Modify the JSP in Exercise 3 by moving the processing into a Java bean. Show the Java bean code and the modified JSP code.
----- convert.jsp-----

<%@ page %>

<jsp:useBean id="converter" scope="application" class="bean.Converter" />

<%! String s_kilometers = "???"; %>

<%

  String s_miles =  request.getParameter("miles");

  if (s_miles == null || s_miles.length() == 0) {

    s_kilometers = "???";

  }

  else { 

    try {

      double miles = Double.parseDouble(s_miles);

      double kilometers = converter.convertM2K(miles);

      s_kilometers = "" + kilometers;

    }

    catch (NumberFormatException nfe) {

      s_kilometers = "???";

    }

  }

%>

<html>

<head> <title>converter.jsp</title> </head>

<body>

<form action="converter.jsp" method="post">

<p>

 <input type="text" name="miles" size="10" 

  value="<%= (s_miles != null ? s_miles : "") %>"

 /> 

 miles is equivalent to <%= s_kilometers %> kilometers</p>

<p><input type="submit" value="Convert" /></p>

</form >

</body>

</html>

----- Converter.java -----

package bean;

public class Converter {

  public double convertM2K (double miles) {

    return 1.609 * miles;
  }

}
10. Write a JSP that will play Tic-Tac-Toe (also known as Noughts and Crosses) with a user. The JSP should present the game board as a set of buttons in an HTML form, and it should handle the action generated by the form as well. Each time the user places an 'X' on the board, the JSP should also place an 'O' in a vacant position. When three X's or O's are placed, the JSP should indicate a win and freeze the game.
<%@ page language="java" import ="java.util.*" import="java.math.*" %>

<html>

<head><title>TicTacToe</title></head>

<body>

<h1>TicTacToe</h1>

<% // Declare and initialize game state variables

  char[][] tiles; // game board

  String winner;  // game winner

  // Initialize state if it is not already present in the session 

  tiles = (char[][]) session.getAttribute("tiles");

  winner = (String)session.getAttribute("winner"); 

  if (tiles == null || winner == null) {

    tiles = new char[3][3];

    for (int r=0; r<3; r++) 

      for (int c=0; c<3; c++) 

        tiles[r][c] = ' ';

    winner = new String("");

  }

%>

<%  // Check for a "Reset" button click

  if (request.getParameter("reset") != null) {

    for (int r=0; r<3; r++) 

      for (int c=0; c<3; c++) 

        tiles[r][c] = ' ';

    winner = new String("");

  }

%>

<%  // Check for a game button click

  boolean didX = false;

  if (winner.equals("")) {

    for (int r=0; r<3; r++) { 

      for (int c=0; c<3; c++) {

        if (request.getParameter("B" + r + c) != null && tiles[r][c] == ' ') {

          tiles[r][c] = 'X';

          didX = true;

        }

      }

    }

  } 

  if (didX) {

    // see if X won

    for (int r=0; r<3; r++) {

      if (tiles[r][0]=='X' && tiles[r][1]=='X' && tiles[r][2] == 'X') {

         winner = new String("X");

      }

    }

    for (int c=0; c<3; c++) {

      if (tiles[0][c]=='X' && tiles[1][c]=='X' && tiles[2][c] == 'X') {

         winner = new String("X");

      }

    }

    if (tiles[0][0]=='X' && tiles[1][1]=='X' && tiles[2][2] == 'X') {

       winner = new String("X");

    }

    if (tiles[0][2]=='X' && tiles[1][1]=='X' && tiles[2][0] == 'X') {

      winner = new String("X");

    }

  }

  // play O

  if (didX && winner.equals("")) {

    boolean playable = false;

    for (int r=0; r<3; r++) for (int c=0; c<3; c++) {

      if (tiles[r][c] == ' ') {

        playable = true;

      }

    }

    if (playable) {

      boolean didO = false;

      while (!didO) {

        int r = (int) (Math.random() * 3);

        int c = (int) (Math.random() * 3);

        if (tiles[r][c] == ' ') {

          tiles[r][c] = 'O';

          didO = true;

        }

      }

      // check for "O" win

      for (int r=0; r<3; r++) {

        if (tiles[r][0]=='O' && tiles[r][1]=='O' && tiles[r][2] == 'O') {

           winner = new String("O");

        }

      }

      for (int c=0; c<3; c++) {

        if (tiles[0][c]=='O' && tiles[1][c]=='O' && tiles[2][c] == 'O') {

          winner = new String("O");

        }

      }

      if (tiles[0][0]=='O' && tiles[1][1]=='O' && tiles[2][2] == 'O') {

         winner = new String("O");

      }

      if (tiles[0][2]=='O' && tiles[1][1]=='O' && tiles[2][0] == 'O') {

         winner = new String("O");

      }

    }

  }

%>

<% // Save game state as session attributes

  session.setAttribute("tiles", tiles);

  session.setAttribute("winner", winner);

%>

<form action="tictactoe.jsp" method="post">

 <table border="1" >

 <tbody>

 <%  // output the game board

  for (int r=0; r<3; r++) {

    out.println("<tr>");

    for (int c=0; c<3; c++) {

      out.println("<td><input type=\"submit\" name=\"B" + r + c + "\"" +

        " value=\"" + tiles[r][c] + "\"></td>");

    }

    out.println("</tr>");

  }

 %>

 </tbody>

 </table>

 <%  // display winner

  if (!winner.equals("")) {

    out.println("<p>" + winner + " Won!</p>");

  }

 %>

 <p><input type="submit" name="reset" value="Reset"></p>

</form>

</body>

</html>

11. Create Java bean to go with the TicTacToe JSP developed in Exercise 7. The bean should encapsulate the board state and should present methods to change the board or get board state information. The JSP should create an instance of the bean and use it for all game operations.
----- tictactoeb.jsp -----

<%@ page language="java" import ="java.util.*" import="java.math.*" %>

<jsp:useBean id="game" class="bean.TicTacToeGame" scope="session" />

<html>

<head><title>TicTacToe</title></head>

<body>

<h1>TicTacToe with JavaBean</h1>

<%  // Check for a "Reset" button click

  if (request.getParameter("reset") != null) {

    game.reset();

  }

%>

<%  // Check for a game button click

  for (int r=0; r<3; r++) { 

    for (int c=0; c<3; c++) {

      if (request.getParameter("B" + r + c) != null) {

        game.handleClick(r, c);

      }

    }

  }

%>

<form action="tictactoeb.jsp" method="post">

 <table border="1" >

 <tbody>

 <%  // output the game board

  for (int r=0; r<3; r++) {

    out.println("<tr>");

    for (int c=0; c<3; c++) {

      out.println("<td><input type=\"submit\" name=\"B" + r + c + "\"" +

        " value=\"" + game.getTile(r, c) + "\"></td>");

    }

    out.println("</tr>");

  }

 %>

 </tbody>

 </table>

 <%  // display winner

  if (!game.getWinner().equals("")) {

    out.println("<p>" + game.getWinner() + " Won!</p>");

  }

 %>

 <p><input type="submit" name="reset" value="Reset"></p>

</form>

</body>

</html>

----- TicTacToeGame.java -----

package bean;

public class TicTacToeGame {

  private char[][] tiles; // game board

  private String winner; // game winner

  public TicTacToeGame() {

    tiles = new char[3][3];

    reset();

  }

  public void handleClick(int row, int col) {

    assert (row > 0 && row < 3 && col > 0 && col < 3);

    boolean didX = false;

    if (!isWinner() && tiles[row][col] == ' ') {

      tiles[row][col] = 'X';

      didX = true;

    }

    if (didX) {

      // see if X won

      for (int r = 0; r < 3; r++) {

        if (tiles[r][0] == 'X' && tiles[r][1] == 'X'

            && tiles[r][2] == 'X') {

          winner = new String("X");

        }

      }

      for (int c = 0; c < 3; c++) {

        if (tiles[0][c] == 'X' && tiles[1][c] == 'X'

            && tiles[2][c] == 'X') {

          winner = new String("X");

        }

      }

      if (tiles[0][0] == 'X' && tiles[1][1] == 'X'

          && tiles[2][2] == 'X') {

        winner = new String("X");

      }

      if (tiles[0][2] == 'X' && tiles[1][1] == 'X'

          && tiles[2][0] == 'X') {

        winner = new String("X");

      }

    }

    // play O

    if (didX && !isWinner()) {

      boolean playable = false;

      for (int r = 0; r < 3; r++)

        for (int c = 0; c < 3; c++) {

          if (tiles[r][c] == ' ') {

            playable = true;

          }

        }

      if (playable) {

        boolean didO = false;

        while (!didO) {

          int r = (int) (Math.random() * 3);

          int c = (int) (Math.random() * 3);

          if (tiles[r][c] == ' ') {

            tiles[r][c] = 'O';

            didO = true;

          }

        }

        // check for "O" win

        for (int r = 0; r < 3; r++) {

          if (tiles[r][0] == 'O' && tiles[r][1] == 'O'

              && tiles[r][2] == 'O') {

            winner = new String("O");

          }

        }

        for (int c = 0; c < 3; c++) {

          if (tiles[0][c] == 'O' && tiles[1][c] == 'O'

              && tiles[2][c] == 'O') {

            winner = new String("O");

          }

        }

        if (tiles[0][0] == 'O' && tiles[1][1] == 'O'

            && tiles[2][2] == 'O') {

          winner = new String("O");

        }

        if (tiles[0][2] == 'O' && tiles[1][1] == 'O'

            && tiles[2][0] == 'O') {

          winner = new String("O");

        }

      }

    }

  }

  public boolean isWinner() {

    return winner.length() > 0;

  }

  public void reset() {

    for (int r = 0; r < 3; r++) {

      for (int c = 0; c < 3; c++) {

        tiles[r][c] = ' ';

      }

    }

    winner = new String("");

  }

  public char[][] getTiles() { return tiles; }

  public char getTile(int r, int c) {

    assert (r > 0 && r < 3 && c > 0 && c < 3);

    return tiles[r][c];

  }

  public String getWinner() { return winner; }

  public void setWinner(String winner) {

    this.winner = winner;

  }

}

12. Write a Java class named SortTag to implement the JSP tag shown in the following HTML segment. The tag should display the names contained in its body as a numbered list, in sorted sequence, either ascending or descending as indicated by the parameter.
----- SortTag.java -----
package tag;

import java.io.*;

import java.util.*;

import javax.servlet.jsp.*;

import javax.servlet.jsp.tagext.*;

public class SortTag extends BodyTagSupport {

  private boolean ascending = true;

  public void setOrder(String order) {

    if (order.equals("descending")) {

      ascending = false;

    }

    else {

      ascending = true;

    }

  }

  public int doStartTag() throws JspTagException {  

    return EVAL_BODY_BUFFERED;

  }

  public int doEndTag() throws JspTagException {  

    ArrayList<String> list = new ArrayList<String>();

    StringTokenizer st = new StringTokenizer(bodyContent.getString(), "\n");

    while (st.hasMoreTokens()) {

      String token = st.nextToken().trim();

      if (token.length() > 0) {

        list.add(token);

      }

    }

    if (ascending) {

      Collections.sort(list);

    }

    else {

      Collections.sort(list, Collections.reverseOrder());

    }

    try {

      JspWriter out = pageContext.getOut();

      out.println("<ol>");

      for (int i=0; i<list.size();i++) {

        out.println("<li>" + list.get(i) + "</li>");

      }

      out.println("</ol>");

    }

    catch (IOException ioe) {

      ioe.printStackTrace();

    }

    return EVAL_PAGE;

  }

}

----- ex12.jsp -----

<%@ page %>

<%@ taglib uri="/tags" prefix="tags" %>

<html>

<head><title>Exercise 12</title></head>

<body>

<p>ascending list:</p>

<tags:sort order="ascending">

  Baker, John

  Adams, Elaine

  Washington, George

  Miller, Dusty

  Cabot, Andrew

  Naylor, Susan

</tags:sort>

<p>descending list:</p>

<tags:sort order="descending">

  Baker, John

  Adams, Elaine

  Washington, George

  Miller, Dusty

  Cabot, Andrew

  Naylor, Susan

</tags:sort>

<p>list with no order specified:</p>

<tags:sort>

  Baker, John

  Adams, Elaine

  Washington, George

  Miller, Dusty

  Cabot, Andrew

  Naylor, Susan

</tags:sort>

</body>

</html>

----- tags.tld -----

<?xml version="1.0" encoding="ISO-8859-1" ?>

<!DOCTYPE taglib PUBLIC 

  "-//Sun Microsystems, Inc.//DTD JSP Tag Library 1.2//EN"

  "http://java.sun.com/j2ee/dtd/web-jsptaglibrary_1_2.dtd">

<taglib xmlns="http://java.sun.com/xml/ns/j2ee" 

  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

  xsi:schemaLocation="http://java.sun.com/xml/ns/j2ee

  http://java.sun.com/xml/ns/j2ee/web-jsptaglibrary_2_0.xsd"

  version="2.0">

  <tlib-version>1.0</tlib-version>

  <description>Show Standings Tag</description>

  <tag>

    <name>sort</name>

    <tag-class>tag.SortTag</tag-class>

    <description>Sort Contents</description>

    <attribute>

      <name>order</name>

      <required>false</required>

    </attribute>

    <body-content>tagdependent</body-content>

  </tag>       

</taglib>

